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Exhibit A

Interference from Bluetooth Devices to Satellite DARS Receivers

I. Scope

This preliminary document is intended to address the potential impact ofthe Bluetooth
transceiver out ofband emissions when co-located with SOARS receiver. This analysis was
perfonned for the automotive environment.

II. Summary

The Bluetooth transceiver operates in the 2.4 GHz ISM band. Bluetooth transceivers operate
under approval of the following Standards: Federal Communications Commission, FCC, USA
Documents: CFR47, Part 15, Sections 15.205, 15.209, 15.247.

The Bluetooth out of band emissions specification limits the emissions in the frequency range of
I GHz - 12.75 GHz to -30 dBm for active mode and -47 dBm for idle mode.

The value of thennal noise at the XM receiver input is -110 dBm (290 degree noise temperature
and 2 MHz noise bandwidth). The additional increase of the noise floor in the SOARS band due
to the allowable out-of-band emissions reduces the available SOARS Satellite link margin. This
indicates the isolation required between the Bluetooth radiator and the SOARS receive antenna is
80dB.

The following charts illustrate the separation distance between Bluetooth a radiator and SOARS
receiver in a line of site condition that is required to achieve the 80dB of isolation and limit the
effect of Bluetooth out-of-band emissions on the reliability of the SOARS service.
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III. FCC Specification

The current FCC specification of 500 microvolts per meter equates to an out ofband emissions
level of -41 dBm. This level is well below that stated in the Bluetooth specification but does not
eliminate the requirement for an improvement in the current limit. At -41 dBm the separation
distance required to ensure that the out of band emissions would not interfere with the SDARS
receiver would be approximately 30 meters.

IV. Recommended FCC Specification Change

The current requirement for the FCC limits should be modified to restrict the emissions level
limit for the 2320-2345 MHz to no more than -100 dBW (1.8 microvolts per meter at 30 meters
or 18 microvolts per meter at 3 meters)- all measured in a 2MHz bandwidth. The SDARS
system is designed to be primarily a direct Satellite broadcast system with a very high target
availability ( >99% ) and as such operates at very low signal to noise level and is therefore very
any additional in band noise impacts the service reliability.

V. Conclusion

The allowable out-of-band emissions limit for the Bluetooth transceiver in the SDARS band of
operation should be reduced to at -I OOdBW over a 2 MHz measurement interval. This would
allow co-location of Bluetooth transceivers and SDARS receivers within one meter of each



other. This analysis has assumed that 6db of attenuation will be realized from the car roof.
When we reduce the interfering level by 6 dB, the signal level then becomes 6dB below the
DARS receiver noise floor.
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SECTION I

INTRODUCTION AND BACKGROUND

1.1 Introduction

Radio Frequency Interference (RFI) measurements were performed for XM Radio between the
dates of January 16,200 I and January 21,2002 at various points in the surrounding Washington,
DC area. The purpose of these measurements was to determine the relative RFI levels in the
DARS frequency band from 2320-2345 MHz especially from systems operating in adjacent
bands and other spurious emissions. These adjacent bands include the ISM band (2400-2483.5
MHz) and the WCS bands (2300-2320 and 2345-2365 MHz). Measurements were performed at
eight different locations, which were classified as urban, suburban, or rural. The purpose of this
report is to document the results of the measurements that were performed and to characterize
the electromagnetic environment in the DARS band and to then compare the results to
measurements performed by Comsearch in the DARS band previously.

The previous measurement activity and the reports is:

Survey of the XM Radio Electromagnetic Spectrum in the Northern Virginia Metropolitan Area,
October 9 - October 29,2000

• Frequency Range Considered: 2300 to 2500 MHz

• Type of Reception: Digital

• Measured Antenna Center Line: 10 Feet

1.2 Background

XM Radio contacted Comsearch to perform interference measurements in the DARS frequency
band from 2320- 2345 MHz. Measurements were requested across the WCS and ISM Bands
(2300-2483.5) MHz. Measurements were conducted in various settings to include urban,
suburban. and rural environments.

The measured sites are identified on a portion of a map shown on the following page.





1.3 Constraints

The analysis in this report is based upon the following assumptions and constraints.

• It is assumed that during the measurement period all of the 2.4 GHz transmitters were active
and operating at full transmit power.
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SECTION 2

TEST PROCEDURE

2.1 Calibration

Figures 2.1-1, 2.1-2, and 2.1-3 are the block diagrams of the 2.4 GHz test set. All test
equipment used was allowed a proper wann-up period prior to calibration. The test set
was calibrated by the signal substitution method, as recommended by NSMA, utilizing a
synthesized signal generator. The reference signal from the signal generator was adjusted
for the frequency of test (2400 MHz) and measured with a thennal power meter for
calibrated reference test level (-60 dBm). This calibrated reference signal from the signal
generator was then injected into the end of the coaxial cable of the test set at the point
that nonnally connects to the test antenna. A spectrum analyzer then measured the
reference test signal level after passing through the test set. Upon completion ofthe
calibration process, a known reference level was obtained for the measurements that
corresponds to a given set of spectrum analyzer display readings.

The following fonnula is used to transfonn the measured signal level as read on the
spectrum analyzer display (dBm) to an isotropic reference signal level (dBWI) as seen at
the point of test:

dBWI~ Ll - GA - 30

Where:

at 2.4 GHz:

dBWI ~ Isotropic level in dBW

Ll = Level (dBm) of injected signal

GA ~ Test antenna gain (17.5 dBm at 2.4 GHz)

-30 = Conversion factor from dBm to dBW

dBWI ~ -60 dBm - 17.5 dB - 30 dB

= -107.5 dBWI

In this instance, the spectrum analyzer displayed measured signal level of -60 dBm
equates to an isotropic signal level of -107.5 dBWI.

Figures 2.1-2A, 2.1-2B, and 2.1-3A display the spectrum photographs of the described
calibration procedure employed during measurements using various filter arrangements.

Figure 2.1-3B shows the output ofa -10 dBm signal swept across two notch filters which
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SECTION 3.1

DATA PRESENTATION

The following section contains the tables, site photos, and spectrum photos pertaining to the site
location measured.

3.1 XM Radio - Reagan National Airport

o Table 3.1-1 presents a site data sheet including all pertinent site infonnation.

o Figure 3.1-1 contains topographic map denoting the test location throughout the
measurements.

o Figures 3.1-2 are the photographs depicting the test site.

o Figures 3.1-3 through 3.1-5 are the RF spectrum photographs depicting the interference
environment at the test site.



TABLE 3.1-1

MEASUREMENT SITE DATA SHEET

I. SYSTEM NAME:

2. CITY AND STATE:

3. SITE IDENTIFICATION:

4. COORDINATES:
(NAD 1983)

5. SITE TYPE:

6. MEASUREMENT DATES & TIMES:

XM Radio

Arlington, VA

Reagan National Airport

LATITUDE: 38° 51' 12.6"N
LONGITUDE: 77° 02' 44.8"W

Urban

January 16, 2002 1300-1700
January 18, 2002 1000-1200
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Figure 3.1-4 RF Spectrum Analysis
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